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Amftnrimpnts to the Claimis: 

Claims 1, 16, 17, 20, 27, 29, 30, 34, 35, 37, 39, 42, 47, 53, and 62, have been amended 
herein, claims 9, 31, 32, 40, and 41 have been canceled, and new claims 63-68 have been added. 
Please note that all claims currently pending and under consideration in the referenced 
application are shown below. Please enter these claims as amended. This listing of claims will 
replace all prior versions and listings of claims in the application. 

TJstingof riaims: 

1. (currently amended) A data acquisition and telemetry system, comprising: 
at least one probe Tr rnnnfignmrl for r.ommiininatinn with at least one soil medium; and 

a reader, said reader mnfignred for transmitting at least one excitation signal having at least an 
energy component to said at least one probe and including blocking circuiliy For 
siihstanHally preventing the ^it least one exnitntion signnl from being rpceiverl by the 
reader, said at least one probe configured for using said energy component of said 
excitation signal to: 

generate transitory electromagnetic energy sufficient to provide power for said at least 
one probe to: 

measure at least one moisture parameter of said at least one soil medium; and 
transmit at least one data signal corresponding to said at least one moisture 
parameter, said at least one data signal being received by said reader. 

2. (original) The data acquisition and telemetry system according to Claim 1 , 
wherein said at least one data signal comprises a digital carrier signal modulated to indicate a 
measured value of said at least one parameter. 

3. (original) The data acquisition and telemetry system according to Claim 2, 
wherein said digital carrier signal is at least frequency modulated. 
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4. (original) The data acquisition and telemetry system according to Claim 1 , 
wherein said at least one excitation signal comprises a modulated carrier signal. 

5. (original) The data acquisition and telemetry system according to Claim 1 , 
wherein said at least one data signal has a frequency corresponding to a measured value of said at 
least one parameter. 

6. (original) The data acquisition and telemetry system according to Claim 1 , 
wherein said energy component of said at least one excitation signal comprises radio frequency 
energy. 

7. (original) The data acquisition and telemetry system according to Claim 1, 
wherein said at least one excitation signal and said at least one data signal have substantially 
different frequencies. 

8. (original) The data acquisition and telemetry system according to Claim 1 , 
wherein said at least one excitation signal and said at least one data signal have substantially 
equal frequencies. 

9. (canceled) 

10. (canceled) 

1 1 . (previously presented) The data acquisition and telemetry system according to 
Claim 1, wherein said at least one moisture parameter comprises moisture content of said soil 
medium. 

12. (previously presented) The data acquisition and telemetry system according to 
Claim 1, wherein said at least one moisture parameter comprises soil matrix water potential. 
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13. (original) The data acquisition and telemetry system according to Claim 1, 
wherein said at least one probe and said reader each comprise respective means for receiving and 
transmitting signals, said respective means for receiving and transmitting signals cooperating 
with each other to establish an inductive couple between said at least one probe and said reader, 
said inductive couple facilitating at least transfer of data and energy between said at least one 
probe and said reader. 

14. (original) The data acquisition and telemetry system according to Claim 13, 
wherein each of said respective means for receiving and transmitting signals comprises at least 
one transmit/receive coil. 

15. (original) The data acquisition and telemetry system according to Claim 13, 
wherein each of said respective means for receiving and transmitting signals comprises at least 
one antenna. 

16. (currently amended) The data acquisition and telemetry system according to 
Claim 1, wherein said readier is configured t o s ehxtively ln )nsniit s aid at least one excitation 
signal is s e lect i vely transmi t ted by said reader . 

17. (currently amended) The data acquisition and telemetry system according to 
Claim 1, wherein said reader is conf igu red to converts said at least one data signal to 
corresponding moisture content data. 

18. (original) The data acquisition and telemetry system according to Claim 1, 
wherein said at least one excitation signal further comprises a data component. 



19. (original) The data acquisition and telemetry system according to Claim 18, 
wherein said data component comprises at least one instruction for execution by said at least one 
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probe. 

20. (currently amended) A data-acquisition-and-telemetry control system for 
facilitating substantially real-time management of an object system, comprising: 

at least one probe trrconfig n red fo r communication with at least one soil medium; 
a reader; and 
a control module, 
wherein, 

said reader i<; ronfignre.H in tran.<;mit<: an excitation signal having at least an energy component to 
said at least one prohe nnd mihshmti^illy prevent the excitrnlion signnl from being re.ce\vex\ 
by the render, 

said at least one probe is config u red fo r using said energy component to generate transitory 

electromagnetic energy sufficient to provide power for said at least one probe to measure 
at least one parameter of said at least one soil medium and to transmit a data signal 
received by said reader, 

said reader is; mnfignred for generating^ and then transmitting to said control module, at least one 
set of instructions corresponding to said data signal received from said at least one probe, 

said control module is ronfignred for eonverting said at least one set of instructions into at least 
one control signal, and said control module transmitting said at least one control signal to 
the object system so as to cause a corresponding response by the object system. 

21. (original) The data-acquisition-and-telemetry based control system according to 
Claim 20, wherein said excitation signal comprises a modulated carrier signal. 

22. (original) The data-acquisition-and-telemetry based control system according to 
Claim 20, wherein said excitation signal further comprises a data component. 

23. (original) The data-acquisition-and-telemetry based control system according to 
Claim 20, wherein said data signal comprises a modulated carrier signal. 
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24. (original) The data acquisition and telemetry control system according to Claim 
20, wherein said at least one probe and said reader each comprise respective means for receiving 
and transmitting signals, said respective means for receiving and transmitting signals cooperating 
v^ith each other to establish an inductive couple between said at least one probe and said reader, 
said inductive couple facilitating at least transfer of data and energy between said at least one 
probe and said reader. 

25. (original) The data acquisition and telemetry system according to Claim 24, 
wherein each of said respective means for receiving and transmitting signals comprises at least 
one transmit/receive coil. 

26. (original) The data acquisition and telemetry system according to Claim 24, 
wherein each of said respective means for receiving and transmitting signals comprises at least 
one resonant antenna. 

27. (currently amended) The data acquisition and telemetry system according to 
Claim 20, wherein said reader further comprises a data lin k mnfignred for v;Mir ] rl n t M li n k - 
facilitating download of data obtained from said data signal to at least one remote site, 

28. (previously presented) The data acquisition and telemetry system according to 
Claim 27, wherein said at least one remote site comprises a website on a global computer 
network. 

29. (currently amended) The data acquisition and telemetry system according to 
Claim 20, further comprising a feedback loop between said control module and the object 
system, said control module rrsrng-operahly coupled to said feedback loop at least to monitor 
object system responses. 
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30. (currently amended) A probe for use in conjunction with a reader to facilitate 
measurement of moisture content of soil, comprising: 

a body; and 

at least one electronic circuit attached to said body and hgi n g in configiired for operative 

communication with the soil, said at least one electronic circuit r.nnsi^^iing p,sis;entiMliy nf m 
inoishire <;en<;ing CMprinitor nnd nn inHiirrive loop, whpreinr Kmg; an energy component of 
an excitation signal transmitted to the probe by the reade r t o generate transitory 
electromagnetic energy k-SUfficient to inHnre the -At lp.n<sf one ele^rtronir. rirrnit to rps;on,qrp 
suhstanlially near a resonant frequency of the fit lerisl one electronic circviii , th e reson fmt 
frequency b ein g a provide power for the probe, to measure the m o i st ur e con teji t of the 
soil and t o t ransmit a data signal to the reader, said data signal transmitted to the re ad e r 
indicating the moisture content of the soil. 

3 1 . (canceled) 

32. (canceled) 

33. (canceled) 

34. (currently amended) The probe according to Claim wherein said moisture 
sensing capacitor has a capacitance which varies according to the moisture content of the soil so 
that said resonant frequency of said at least one electronic circuit is primarily determined by said 
capacitance of said moisture sensing capacitor operably coupled to said inductive loop. 

35. (currently amended) The probe according to Claim 30, wherein said at least one 
electronic circuit comprises a variable frequency oscillator, said energy component causing said 
variable frequency oscillator to resonate so as to produce said data signal , said data signal l i aving 
a frequency subs t a nti all y equal t o a res o nan t f requency of sa i d variabl e fre qu ency-oscithttor. 
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36. (original) The probe according to Claim 35, wherein said variable frequency 
oscillator comprises at least one moisture sensing capacitor having a capacitance which varies 
according to the moisture content of the soil proximate to the probe so that said resonant 
frequency of said variable frequency oscillator is primarily determined by said capacitance of 
said moisture sensing capacitor. 

37. (currently amended) The probe according to Claim 3630, wherein said moisture 
sensing capacitor comprises a hydrophilic dielectric. 

38. (original) The probe according to Claim 37, wherein said hydrophilic dielectric of 
said moisture sensing capacitor substantially comprises said soil. 

39. (currently amended) The probe according to Claim 30, wherein said at least one 
electronic circuit comprises at least one moisture sensing capacitor having a capacitance which 
varies according to the moisture content of the soil and configured fo r, and said n i oistuie sensing 
capacitor p roducing a discharge signal analogous to the moisture content of the soil so as to 
facilitate production of said data signal. 

40. (canceled) 

41. (canceled) 

42. (currently amended) A moisture mapping system for facilitating a substantially 
real-time determination of moisture content of a zone of interest, comprising: 

at least one probe irrfoiLCommunication with the zone of interest; 

a reader for^selectively transmitting an excitation signal to said at least one probe, said at least 

one probe ronfignrpH for n^ing an energy component of said excitation signal to measure 
the moisture content of the zone of interest and to transmit a corresponding data signal to 
said reader, said corresponding data signal indicating the moisture content of the zone of 
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interest, said reader including hlocking cirriiilry for suhstnnlially preventing Hie 

pyritpitinn .^ignnl from being reneived hy the re/Ac\ex md confignrerl for pror.p.R<;ing said 

data signal so as to determine a corresponding value of the moisture content of the zone 
of interest_aad- , said reader storing said corresponding value of the moisture content of 
the zone of interest, said corresponding value of the moisture content of the zone of 
interest comprising a moisture map of the zone of interest; and 
means for transporting said reader throughout the zone of interest so as to place said reader in 
operative communication with said at least one probe. 

43. (original) The moisture mapping system according to Claim 42, wherein said 
excitation signal and said data signal are digital, and said processing of said data signal by said 
reader comprises demodulation of said data signal. 

44. (original) The moisture mapping system according to Claim 42, wherein said data 
signal has a frequency corresponding to the moisture content of the zone of interest, and said 
reader converts said frequency of said data signal into said corresponding value of the moisture 
content of the zone of interest. 

45. (original) The moisture mapping system according to Claim 42, wherein said 
means for transporting said reader comprises an irrigation system. 

46. (original) The moisture mapping system according to Claim 42, wherein said 
reader and said at least one probe each comprise a respective transmit/receive antenna, said 
respective transmit/receive antennas cooperating to facilitate formation of an inductive couple 
between said reader and said at least one probe, said inductive couple facilitating transfer of at 
least data and energy between said reader and said at least one probe. 

47. (currently amended) A precision irrigation system for facilitating substantially 
real-time moisture content evaluation and irrigation of an agricultural field, comprising: 
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a plurality of probes for measuring moisture content in operative 
communication with the agricultural field; 

a reader co nfigured fo r , said reader transmitting an excitation signal to 
said plurality of prohps nnd inrlndincr hinrking rimiitry for suhstanfially preventing the 
ex cit^ii io n s i gn al fr om bein g re ceived hy the reader, said plurality of probes being slructnred such 
IhiiLan energy component of said excitadon signal causeiimg each probe that receives said 
excitation signal to determine moisture content of soil proximate to said each probe, respectively, 
and said plnr^^lity of probes being further structTired such that said energy component causticing 
said each probe to generate transitory electromagnetic energy sufficient to provide power for said 
each probe and transmit a data signal corresponding to said moisture content to said reader; 

a mobile irrigation structure having a plurality of nozzles attached thereto, 
said plurality of nozzles being in fluid communication with a water source, and said mobile 
irrigation structure ennfignred for transporting said reader throughout the agricultural field so as 
to facilitate operative communication between said reader and said plurality of probes; and 

a control module in operative communication with said reader and with 
said plurality of nozzles, said control module configui ed fo r sending at least one control signal to 
said plurality of nozzles so as to regulate flow of water therefrom, said control signals 
corresponding to moisture content data gathered by said reader from said plurality of probes. 

48. (original) The precision irrigation system according to Claim 47, wherein said 
mobile irrigation structure comprises a center pivot irrigation system. 

49. (original) The precision irrigation system according to Claim 47, wherein said 
mobile irrigation structure comprises a linear move irrigation system. 

50. (original) The precision irrigation system according to Claim 47, wherein each of 
said plurality of nozzles is configured for individual control. 



51 . (original) The precision irrigation system according to Claim 47, wherein said 
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excitation signal further comprises a data component, said data component carrying at least one 
instruction from said reader to said plurality of probes. 



52. (original) The precision irrigation system according to Claim 47, wherein said 
excitation signal and said data signal are digital. 

53. (currently amended) A method for facilitating substantially real-time management 
of an object system, comprising: 

placing at least one probe in communication with a soil medium; 
establishing an inductive couple between said at least one probe and a 

reader; 

transmitting at least energy from said reader to said at least one probe by 
way of said inductive ronplft nnH snh<;tMnri^ii1y prpventing the, energy fro m being mcp.i vp.fi hy thp 
reader, said energy being sufficient to provide transitory power for said at least one probe and 
cause said at least one probe to measure at least one parameter of said soil medium and to 
transmit at least a data signal to said reader by way of said inductive couple, said data signal 
indicating a measured value of said parameter; 

processing said data signal received by said reader so as to extract at least 
said measured value of said parameter; 

using said measured value of said parameter to generate at least one set of 

instructions; 

translating said at least one set of instructions into at least one control 

signal; and 

transmitting said at least one control signal to the object system so as to 
cause at least one corresponding response by the object system. 

54. (original) The method according to Claim 53, wherein establishment of said 
inductive couple is facilitated by transporting said reader into operative communication with said 
at least one probe. 
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55. (original) The method according to Claim 53, wherein establishment of said 
inductive couple is facilitated by transporting said at least one probe into operative 
communication with said reader. 

56. (previously presented) The method according to Claim 53, wherein at least 
establishing an inductive couple, transmitting at least energy from said reader, processing said 
data signal received by said reader, using said measured value, and translating said at least one 
set of instructions are performed substantially in real time. 

57. (previously presented) The method according to Claim 53, wherein establishing 
an inductive couple, transmitting at least energy from said reader, processing said data signal 
received by said reader, using said measured value, and translating said at least one set of 
instructions are performed substantially continuously. 

58. (previously presented) The method according to Claim 53, further comprising 
monitoring said at least one corresponding response by the object system. 

59. (previously presented) The method according to Claim 53, further comprising 
using said reader to transmit data to said at least one probe by way of said inductive couple so as 
to facilitate control of said at least one probe by said reader, 

60. (previously presented) The method according to Claim 53, wherein processing 
said data signal received by said reader comprises demodulating said data signal. 

61 . (previously presented) The method according to Claim 53, wherein at least 
establishing an inductive couple and transmitting at least energy from said reader occur 
substantially simultaneously. 
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62. (currently amended) A soil moisture sensor for measuring moisture content of 
soil in an agricultural field, comprising: 

a plurality of probes, each of said plurality of probes having an electronic 
circuit with a moisture sensing capacitor iircon fi gu red fo r operative communication with the 
soil, each said moisture sensing capacitor having a hydrophilic dielectric so that capacitance of 
each said moisture sensing capacitor varies so as to at least indirectly correspond to thc~moisture 
content of the adjacent soil adjacent thereto , and each of said plurality of probes having a tuned 
circuit receive/transmit antenna; and 

a reader, said reader having at least one tuned circuit receive/transmit 
antenna selectively transmitting a digital excitation signal to each said tuned circuit 

receive/transmit antenna of said plurality of probes tmd hlorking rimiirry For sinhs:t^inlir^l1y 

preventing the digital excitation s ignal fr om being received hy the l e ader, said digital excitation 
signal cooperating with said at least one tuned circuit receive/transmit antenna of said reader and 
respective tuned circuit transmit/receive antennae of said plurality of probes so as to facilitate 
establishment of an inductive couple between said reader and said plurality of probes, sinid 
plurali ty o f p robes being s tructured s uch that an energy component of said digital excitation 
signal energizesirrg at least a portion of each of respective said electronic circuits so that 
respective said moisture sensing capacitors each produce an analog signal corresponding to the 
moisture content of the adjacent soil, each of said p l urality of probes then conver t ing jiad 
respective said analog signals >irp con verted to respective digital carrier signals and modulated 
ing said respective digital carrier signals so as to produce a digital data signal indicating moisture 

content of the adjacent soil eMrh nf <. r ^iH pin r nli t y nf prnhes t h pn u< i \\^o for tnmsmisiSiion hy 

respective said transmit/receive antennae to transmit respec ti ve said digi t al data signals to said 
reader. 

63. (new) A data acquisition and telemetry system, comprising: 

a reader configured for transmitting at least one excitation signal having at least an energy 

component and receiving at least one data signal from at least one probe; and 
at least one probe having at least one electronic circuit confugred for operative communication 

13 



Serial No. 09/665,229 

with the soil medium, the at least one electronic circuit consisting essentially of a 
moisture sensing capacitor and an inductive loop, wherein the at least one probe is 
configured such that the energy component of the at least one excitation signal as 
received by the at least one probe is sufficient to induce the at least one electronic circuit 
to resonate substantially near a resonant frequency of the at least one electronic circuit, 
the resonant frequency being the at least one data signal transmitted to the reader 
corresponding to at least one moisture parameter of the soil medium. 

64. (new) The data acquisition and telemetry system according to Claim 63, wherein 
the energy component of the at least one excitation signal comprises radio frequency energy. 

65. (new) The data acquisition and telemetry system according to Claim 63, wherein 
the at least one moisture parameter comprises moisture content of the soil medium. 

66. (new) The data acquisition and telemetry system according to Claim 63, wherein 
the at least one moisture parameter comprises soil matrix water potential. 

67. (new) The data acquisition and telemetry system according to Claim 63, wherein 
the at least one excitation signal is selectively transmitted by the reader. 

68. (new) The data acquisition and telemetry system according to Claim 63, wherein 
the reader converts the at least one data signal to corresponding moisture content data. 
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